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Despite recent progress, visual tracking in videos, as a signiﬁcant research topic in
computer vision, remains a challenging task in 2D images due to complicated changes
in appearance as well as illumination, occlusions, cluttered background, and so on. In
binocular video streams, depth information is very helpful to track the target which
provides 3D spatial relationships among objects. However, based on depth solely, the
tracking algorithm drifts to the outside of target when the occluded target reappears.
To address this issue, context information is adopted to undertake visual tracking in
binocular video streams.
In this thesis, a stereo context-based object tracker is proposed, which explores 3D
context information for collaborative tracking in binocular video streams. 3D context
information for visual tracking (here, we call it as Companion) is deﬁned as the key-
points that have strong 3D motion correlations to the tracked target. Companions
are obtained by using spatial-temporal constraints in 3D space. After ﬁnding the
companions, we employ the Gaussian mixture model to locate the target using the
positions and the voting vectors of the companions in order to make a better perfor-
mance. Finally, the performance of the Depth-Driven Tracker is further boosted by
combining the voting result from the companions with a balance factor. In addition,
depth groups are explored to compute the depth variation of the target between two
frames. Compared with the traditional methods, the depth groups do not compute
the dominant depth of the target, but compute the target depth variation directly
according to the coherence of motion vector. The depth groups reduce the error of
estimating the target depth information when the depth map is not reliable.
Experiments are conducted to evaluate the proposed tracker on several challenging
binocular video datasets. Experimental results show that, the proposed tracker is















deal with the problems of occlusion, target reacquisition, light variation, and so on.
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